In Emergency Department (ED) the continuous flow of patients requires a considerable commitment of both medical and nursing staff. Patients referring to ED are first seen during the triage process by a nurse for a brief clinical assessment, vital signs measurement and the assignment of a priority code for care 1 . In this setting vital signs measurement is essential to detect any deterioration in patient' s condition, to assess illness severity and the urgency of medical treatment 2 . Body temperature, heart rate, respiratory rate, blood pressure and ox- 4,33 vs 2,27 (min), p < 0,05; codici verdi 4,28 vs 3,37 (min), p < 0,001; codici gialli 3,92 vs 2,72 (min) 
Introduction
In Emergency Department (ED) the continuous flow of patients requires a considerable commitment of both medical and nursing staff. Patients referring to ED are first seen during the triage process by a nurse for a brief clinical assessment, vital signs measurement and the assignment of a priority code for care 1 . In this setting vital signs measurement is essential to detect any deterioration in patient' s condition, to assess illness severity and the urgency of medical treatment 2 . Body temperature, heart rate, respiratory rate, blood pressure and ox- 
SINTESI
ygen saturation are the five vital signs which can be measured through manual and electronic devices. Among these the only parameter which can not be measured using an electronic device at triage is the respiratory rate. Currently there are no agreed published protocols to measure vital signs at triage. This study was performed at Sant'Andrea Hospital Emergency Department in the northern urban area of Rome. The aim of this study was to assess the benefits in terms of time arising out of the introduction of automatic devices to measure vital signs (blood pressure, heart rate, body temperature and oxygen saturation) in an Emergency Department compared to the manual devices.
Methods
We performed in Sant'Andrea Hospital a prospective, observational study of patients referring to ED during the entire month of October 2009. Before starting patients enrollment medical doctors, residents and triage nurses filled a questionnaire indicating own age, sex, work experiences and the personal opinion about the importance of a safe, accurate and prompt record of vital signs in ED. In Sant'Andrea Emergency Department Triage area consists of two rooms. In this study one of these was equipped with manual devices and the other one with an electronic device (Carescape™ V100, DINAMAP technology). During the study time a total of 4798 patients referred to ED; among these we enrolled about 30 eligible patients a day for a total of 953, randomly assigned into two groups with a ratio1:1. The exclusion criteria were red triage acuity patients with cardiac or respiratory arrest, near fatal dyspnoea or coma who bypassed Triage area because of the need for immediate care; people under 18 years old and those with incomplete vital signs records. All eligible patients were asked for a verbal consent to participate the study, so each patient was randomly assigned in one of the triage rooms and assessed by triage nurse. In the first group of 476 patients vital signs measurements were detected with manual devices such as tympanic thermometer, manual sphygmomanometer and portable pulse oximeter for oxygen saturation and heart rate. Among these the only parameter which can not be measured using an electronic device at triage is the respiratory rate. Inaccuracies in respiratory measurement have been reported in literature. One study compared respiratory rate counted using a 15 seconds count period, to a full minute and found significant differences in the rates. It has also been reported that factors such as crying, sleeping and anxiety may affect respiratory rate measurement as an indicator of serious conditions 4 . In the second group of 477 patients vital signs measurements were detected with automatic device Carescape™ V100 enabling Triage nurse to capture vital signs using a single, mobile vital signs monitor excluding respiratory rate. In the two Triage rooms nurses filled out a list of enrolled patients for each group, which allowed us to extrapolate data concerning not only vital signs but also demographic, anamnestic data and any
Data analysis
Data were analysed using the software Statistical Package for Social Sciences (SPSS Inc, Chicago, Illinois USA). Data were expressed in terms of means ± standard deviation. The differences between two independent groups of continuous variables have been compared using the T-test and the Mann-Whitney U test. Statistical significance was expressed as p < 0.05.
Results
The study was performed on 953 eligible patients referring to ED and assessed at triage. Of these 476 were assigned to manual vital signs measurement group, mean age 55.65 ± 20.61 years, M:F = 234:242. Mean time of triage assessment, recorded in minutes (min), was 4.19 ± 2.28 (Table 1). Patients belonging to this group were further divided into their respective acuity categories: 6 white codes (1.3%), mean time 4.33 ± 1.97 (min); 348 green codes (73.1%) mean time 4.28 ± 2.29 (min); 122 yellow codes (25.6%) mean time 3.92 ± 2.27 (min). Total time spent for triage evaluation of 476 patients in this first group was equal to 1993 minutes. The second group, assigned to Carescape™ V100 vital signs measurement, consisted of 477 patients, mean age 54.21 ± 20.20 years, M:F = 238:239. Mean time of triage assessment, recorded in minutes, was 3.18 ± 1.92. Also these patients were divided into their respective acuity categories: 11 white codes (2.3%), mean time 2.27 ± 1.01 (min); 349 green codes (73.2%) mean time 3.37 ± 2.00 organizzazione e formazione emergency care journal -organizzazione, clinica, ricerca • Anno VI numero 2 • Giugno 2010 • www.ecj.it (min); 117 yellow codes (24.5%) mean time 2.72 ± 1.63 (min). Total time spent for triage evaluation of 477 patients in this second group was equal to 1518 minutes. The comparison of the total time between the two groups gave a significant difference (1993 vs 1518 min, p < 0.001, Figura 1). No differences were found with respect to age, sex and total amount of patients in the two groups. Significant differences were also found when comparing the subgroups of the same acuity categories: white codes 4.33 vs 2.27 (min), p < 0.05; green codes 4.28 vs 3.37 (min), p < 0.001, yellow codes 3.92 vs 2.72 (min), p < 0.001 (Figura 2).
Discussion
Emergency Department provides initial treatment to patients with a broad spectrum of illnesses and injuries, some of which may be life-threatening and requiring immediate attention. Early detection of vital signs deterioration is of tremendous impact especially for those who might be at risk of cardiorespiratory arrest and organ failure. Delays may also occur in the diagnosis and treatment of serious medical conditions. One of the most important and recurrent problem in ED is overcrowding which is often due to complex and multifactorial causes such as shortage of inpatients hospital beds, inappropriate visits for minor medical reasons, nurses shortage, increasing numbers of non EU citizens, translation language problems, delays in diagnostic studies and consultations. Long waiting times cause frustration and may prolong pain and suffering 5, 6, 7 . The affluence of arriving patients to Sant'Andrea Hospital ED during 2009 was 54,101 divided in four triage categories according to the Manchester Triage System: 2.13% red codes, 17.11% yellow codes, 76.53% green codes and 4.23% white codes 3 .
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ABSTRACT
of data concerning vital signs quality assessment, because we did not compare the two methods in the same patient and we did not correlate Triage priority evaluation with patients' outcomes. In the future further studies should be specifically aimed to address this issue. In conclusion time saved by vital signs automatic device could allow ED physicians to make a qualified approach to patient with an earlier diagnosis and a more rapid and effective therapy, possibly improving patients' outcomes.
